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The title compound, C 13 H 12 N 4 OS-0.5C3H 7 NO, contains four 
hydrazine molecules and two solvent molecules in the 
asymmetric unit. The dihedral angles between the pyridine 
and phenyl rings in the hydrazine molecules are 67.51 (16), 
68.28 (16), 81.36 (15) and 83.32 (15)°. In the crystal, the 
molecules are linked by N— H- ■ -N, N— H- ■ O and N— H- ■ S 
hydrogen bonds. 

Related literature 

For the biological activity of related compounds and further 
references, see: Liu et al. (2011). 




0.5 (CH,) 2 NCHO 



Experimental 

Crystal data 

2C 13 H 12 N 4 OSC 3 H 7 NO 
M, = 617.74 
Triclinic, PI 
a = 9.901 (3) A 
b = 16.583 (5) A 
c = 18.610 (5) A 
a = 99.350 (6)° 
P = 91.831 (6)° 



y = 96.454 (4)° 
V = 2991.8 (15) A 3 
Z = 4 

Mo Ka radiation 
/i = 0.23 mm -1 
T = 113 K 

0.22 x 0.20 x 0.10 mm 



Refinement 

R[F 2 > 2a(F 2 )] = 0.069 
wR(F 2 ) = 0.143 
S = 1.13 

10511 reflections 
827 parameters 
12 restraints 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.80 e A~ 3 

A,o m i„ = -0.62 e A~ 3 



Table 1 

Selected geometric parameters (A, °). 



S1-C7 


1.699 (3) 


N2-C7 


1.349 (4) 


N1-C7 


1.325 (4) 


N2-N3 


1.391 (4) 


N1-C6 


1.437 (4) 






C7-N1-C6 


122.5 (3) 


N1-C7-N2 


117.8 (3) 


C7-N2-N3 


120.9 (3) 


N1-C7-S1 


123.4 (2) 


C12-N4-C11 


116.4 (3) 


N2-C7-S1 


118.7 (2) 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 




D—H 


K-A 


D-A 


D-H-A 


N3-H3A-- 


Ob' 


0.90 (1) 


2.63 (3) 


3.325 (5) 


135 (3) 


N2-H2A-- 


sv 


0.90 (1) 


2.34 (1) 


3.229 (3) 


171 (3) 


N3-H3A-- 


02" 


0.90 (1) 


2.08 (3) 


2.812 (4) 


138 (3) 


N14-H14A 


■ S2" 


0.90 (1) 


2.46 (1) 


3.341 (3) 


166 (3) 


N5-H5A-- 


N8 1U 


0.90 (1) 


2.21 (1) 


3.087 (4) 


165 (3) 


N6-H6/1- ■ 


S4 iv 


0.90 (1) 


2.46 (1) 


3.341 (3) 


167 (3) 


N11-H1L4 


■ 04 lv 


0.90 (1) 


2.01 (2) 


2.818 (3) 


149 (3) 


N10-HUM 


■S3 V 


0.90 (1) 


2.32 (1) 


3.211 (3) 


170 (3) 


N13-H13A 


■ N16 v 


0.90 (1) 


2.17 (1) 


3.041 (4) 


163 (3) 


N1-HL4-- 


N12 


0.90 (1) 


2.04 (1) 


2.909 (4) 


164 (3) 


N7-H7A-- 


Ol 


0.90 (1) 


1.95 (2) 


2.784 (4) 


155 (3) 


N9-H9/1-- 


N4 


0.90 (1) 


2.04 (1) 


2.914 (4) 


163 (3) 


N15-H15/1 


■03 


0.90 (1) 


2.00 (2) 


2.813 (4) 


150 (3) 


Symmetry 


codes: 


(1) -* + 


1, -y+l.-z + l 


(!i) X- 


l,_v, z\ (iii) 


-V + 2, -y 4 


l,-z + 


1; (iv)x+ 1, y, 


z; (t) — x + 1, — y - 


V 2, -z; (vi) -x 


-y + 2,-z. 



Data collection: CrystalClear (Rigaku/MSC, 2005); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: CrystalStructure (Rigaku/MSC, 2005). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB5821). 



References 

Liu, X. H., Tan, C. X. & Weng, J. Q. (2011). Phosphorus Sulfur Silicon Relat. 

Elem. 186, 558-564. 
Rigaku/MSC (2005). CrystalClear and CrystalStructure. Rigaku/MSC Inc. The 

Woodlands, Texas, USA. 
Sheldrick, G. M. (2008). ^lc(a Cryst. A64, 112-122. 



Data collection 

Rigaku Saturn CCD diffractometer 
Absorption correction: multi-scan 

{CrystalClear; Rigaku/MSC, 

2005) 

T min = 0.952, r max = 0.978 



28071 measured reflections 
10511 independent reflections 
8262 reflections with / > 2a(T) 
R int = 0.053 
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Acta Cryst. (2011). E67, 0IO8I [ doi:10.1107/S1600536811011950 ] 

l-Isonicotinoyl-A^-phenylhydrazinecarbothioamide dimethylformamide hemisolvate 
P.-H. Zhao and S.-L. Jiang 

Experimental 

Isonicotinohydrazide (0. 1 mol) was dissolved in ethanol(30 ml), and isothiocyanatobenzene (0. 1 mol) was added dropwised 
to it. The reaction mixture was refluxed for 4 h. After the reaction is over, cooled, the product was filtered, washed with 
EtOH, dried. The compound was recrystallized in DMF to obtain colourless prisms of (I). 

Refinement 

All the H atoms were positioned geometrically (C — H = 0.93-0.97 A) and refined as riding with C/j S0 (H) = 1.2C/ e q(C) or 
1.5<y eq (methyl C). 



Figures 




Fig. 1. The molecular structure of the CI molecule in (I). Displacement ellipsoids are drawn 
at the 30% probability level and H atoms are shown as spheres of arbitrary radius. 



Fig. 2. The crystal packing for (I). 



2-lsonicotinoyl-iV-phenylhydrazinecarbothioamide dimethylformamide hemisolvate 



Crystal data 



2C 13 H 12 N40SC3H 7 NO 
M,.= 617.74 



F(000) = 1296 

D x = 1.371 Mgm~ 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 8688 reflections 



Z = 4 



Triclinic, PI 



Hall symbol: -P 1 
a = 9.901 (3) A 
6 = 16.583 (5) A 
c= 18.610 (5) A 
a = 99.350 (6)° 



6= 1.3-27.2° 



|i = 0.23 mm 
T= 113 K 



sup-1 



supplementary materials 



(3 = 9 1 .83 1 (6)° Prism, colorless 

y= 96.454 (4)° 0.22 x 0.20 x 0.10 mm 

V= 2991.8 (15) A 3 



Data collection 



Rigaku Saturn CCD 
diffractometer 

Radiation source: rotating anode 
multilayer 

Detector resolution: 14.63 pixels mm" 1 
co and cp scans 

Absorption correction: multi-scan 
(CrystalClear; Rigaku/MSC, 2005) 
r min = 0.952, T max = 0.978 
28071 measured reflections 



10511 independent reflections 

8262 reflections with I > 2c(I) 
R int = 0.053 

^max = 25.0°, 0 m i n — 1.3° 

h = -n->n 

Jt = -19— »19 
1 = -21-»22 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.069 

wR(F 2 ) = 0.143 
S= 1.13 

10511 reflections 
827 parameters 
12 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[a 2 CFo 2 ) + (0.0421.P) 2 + 1.586P] 
where P = {F 2 + 2F 2 )/3 
(A/o) max = 0.004 

Ap m ax = 0.80 e A~ 3 
Ap mi „ = -0.62eA" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement, ic-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

x y z £/iso*/£4 q 

SI 0.42825 (8) 0.39646 (5) 0.41270 (5) 0.0189(2) 
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I I e "7D PCO lie "7/ " 

Hj Id — Cj / — Hj /C 


1 nn c 

iuy.j 


in i o — v. J o — rr jort 


1 HQ S 

1 Ui'. J 


N18 — C58 — H58B 


109.5 


H58A — C58 — H58B 


109.5 


N18 — C58 — H58C 


109.5 


H58A — C58 — H58C 


109.5 


H58B — C58 — H58C 


109.5 


pn poo poo pon 

C3Z — cz / — czo — czy 


1 o /C\ 

1.2 (5) 


poo poo poo pin 
CZ / — CZo — CZy — C3U 


-1.7 (5) 


poo pon pm po 1 
CZo — CZy — C3U — C3 1 


n n /c\ 

0.9 (5) 


pon pon pTi poo 

C29 — C30 — C3 1 — C32 


0.3 (5) 


C28— C27— C32— C31 


0.0 (5) 


C28— C27— C32— N9 


-176.3 (3) 


C30— C31— C32— C27 


-0.8 (5) 


C30— C31— C32— N9 


175.5 (3) 


C33— N9— C32— C27 


-111.0(4) 
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p^i pc p/; M1 
C4 — C5 — Co — JN 1 


1 7Q C (1 \ 

— 1 /o.j (3) 


po p 1 p/; pc 
Cz — C 1 — C 0 — C 3 


\).J {J) 


po pi p/; mi 
Cz — CI — Co — JN 1 


1 7Q C (1 \ 
1 / O.J (3) 


po mi p/; pc 
C / — JN 1 — Co — CD 


Q/Z 1 (A\ 

—oo. 3 (4) 


po mi p/; p 1 
C / — JN 1 — Co — C 1 


yj.o (4) 


P/; Ml PO MO 

Co — JN 1 — C / — JNz 


1 7A C /"2\ 

1 ly.j (3) 


p/; mi po c 1 
Co — JN 1 — C / — S 1 


A 1 i A \ 

0.2 (4) 


MO Ml PO M1 

JN 3 — JN L — C / — JN 1 


1 1 A ( A\ 
1 1 .U (4) 


Ml MO PO C 1 

JN 3 — JN z — C / — o 1 


— loy.o (Z) 


mo mi pc p.1 
JN z — JN 3 — CS — U 1 


1 1 /C\ 

2.1 (5) 


mo mi po pn 
JNZ — JN3 — Co — CV 


1 7 A /: /t\ 

i /y.o (3) 


p.1 pq pn pn 
U 1 — Co — CV — C 1 o 


1 A C 

10.5 (5) 


xn po pn 

JN 3 — C 0 — Cy — C 1 3 


1 £ 7 A 
-lo /.U (3) 


p.1 pq pn nn 

u i — cs — cy — C 1 0 


— 1 /Z.D (3) 


mi po pn nn 

jn j — Co — cy — C 1 0 


A A 

9.9 (5) 


n i pn nn pi i 

ci 3 — cy — ciu — en 


1.5 (5) 


po pn rin pi i 

Co — cy — C 1 0 — C 1 1 


1 7C /I /"]\ 

-1 / j.4 (3) 


m/i rn nn 
Clz — JN4 CI 1 — CIU 


1 A 

-1.9 (5) 


pm n i Myi 
Cy — CIO — Cll — JN4 


A O 

U.O (j) 


n i M^i rn ni 
CI 1 — JN4 — Clz — CI .5 


0.6 (5) 


M/i rn pii pn 
JN <H C 1 z — C 1 3 — Cy 


1.7 (5) 


pin rn pn pn 

c i o — cy — c 1 3 — c i z 


-2.7 (5) 


po po P10 P10 

Co — cy — C 1 3 — C 1 z 


1 "7/1 ^ /"a \ 
1 /4.J (3 ) 


pin P1/1 PI c pi<: 

ciy — ci4 — ci j — cio 


2.0 (5) 


pi/1 pi c pit pn 
C 1 4 — C 1 5 — C 1 0 — C 1 / 


1.1 (5) 


pi] c P1£ PIT P10 

ci j — cio — ci / — cio 


-2.5 (5) 


pit pn pi n pm 

cio — ci / — cio — ciy 


A A 

0.9 (5) 


pi r P1/I pm pi n 

ci5 — ci4 — ciy — cis 


-3.6 (5) 


pi r pH pm M C 

C 1 5 — C 1 4 — C 1 y — JN 5 


i /y.i (3) 


P1"7 P10 P1Q P1/1 

ci / — cis — ciy — ci4 


2.3 (5) 


pn pi n pm m c 

ci / — cis — ciy — jns 


i /y. / (3) 


pnn mc pin pi/i 
CzO — JN 5 — C 1 y — C 1 4 


— zo.y (j) 


pin mc pin pi o 

CzU — JN 5 — c i y — C 1 5 


(3) 


pin mc pin m£ 
C 1 y — JN 5 — CzU — JN 0 


1 TO 7 

—1 /O. / (3) 


pin mc pin co 
C 1 y — JN 5 — CzU — i>2 


A O 

U.O (j) 


MO M/; pon MC 

JN / — JN 0 — CzU — JN J 


-S.2 (4) 


mo m/: pon co 
JN / — JN 0 — CzU — Z>2 


1 /Z.3 (Z) 


M£ mo f'O 1 P»0 
JNo — JN / — Czl — Uz 


1 1 ^ 

— 11 .J [p ) 


m/; MO PO 1 POO 

JNo — JN / — Czl — Czz 


17 1 & 
1/1.0 (3) 


p*o POI POO POO 

Uz — Cz 1 — Czz — Cz3 


1 77 O 

1 / /.O (3) 


MO PO 1 POO POO 

JN / — Czl — Czz — Cz3 


-5.4 (5) 


p*o P01 poo po/; 
Uz — Cz 1 — Czz — Czo 


—5.5 (5) 


mo po 1 poo po/; 
JN / — Czl — Czz — Czo 


1 o 1 n /o \ 
1/1.0 (3) 


po/; poo poo po/i 
Czo — CzZ — Cz3 — Cz4 


-2.2 (5) 


C21— C22— C23— C24 


174.2 (3) 


C25— N8— C24— C23 


3.1 (5) 


C22— C23— C24— N8 


-0.8 (5) 


C24— N8— C25— C26 


-2.5 (5) 


N8— C25— C26— C22 


-0.4(5) 



C33 — JNV — C3Z — C3 1 


7"> £ ( A\ 
/2.0 (4) 


/^T> MA ni M1A 

C3Z — JNy — C33 — JN 1U 


1 7£ n p)\ 

i /o.y (3) 


C3Z — JNy — C33 — &3 


i e //i\ 

-2.5 (4) 


\tii \ti a rn ma 
JN 11 — JN 1U — C33 — JNy 


11 C //lA 

-12.5 (4) 


M11 mia rn ci 
JN 1 1 — JN 1U — C33 — b3 


loo.y (Z) 


M1A M11 n/l 

JN 1U — JN 1 1 — C34 — U3 


-3.8 (5) 


mia M11 n/i nc 
JN 10 — JN 1 1 — C34 — C3 D 


1 7A C f1\ 

i /y.D (3) 


r\i f^iA r"is ("if-, 
Uj — C34 — C3 j — C3o 


1 A/1 1 /"JA 
104.Z (3 J 


M11 PI/I pTf / • T /" 

JN 1 1 — C34 — C3D — C3o 


1 A 1 fZ\ 

-19.1 (5) 


U3 — C34 — C3 j — C3y 


1A A /C\ 

— zu.u p J 


mi 1 ro/i n; pm 
JN 1 1 — C34 — C3D — C3y 


IDO. / (3) 


pin pic pi/- pn 

C3y — C3 j — C3o — C3 / 


i i 

-2.1 (5) 


PI /I PIC PI/' PI -7 

C34 — C3 j — C3o — C3 / 


1 71 7 {1 \ 

1 /3. / (3) 


pio mi 1 pn pi,' 
C3o — JN IZ — C3 / — C3o 


1.8 (5) 


pic p -} /; pn \T11 

C3!> — C3o — C3 / — JN IZ 


A A /C\ 
U.U {D) 


pn \t i t poo pon 
C3 / — JN IZ — C3o — C3y 


1 e 

-1.5 (5) 


M11 pn o PQA PIC 

JN IZ — C3o — C3y — C3j 


A /Z 
-U.0 {D) 


p t /- pic pin pio 

C3o — C3D — C3y — C3o 


1 /I /c\ 

2.4 (5) 


pi /i pic pin pio 
C34 — C3D — C3y — C3o 


1 71 7 /1\ 

-173.7 (3) 


p /l C P/1A p /l 1 p /l o 

C4 j — C4U — C4 1 — C4Z 


1 A /C\ 

1.0 (5) 


P/l A P/1 1 P/1 0 P/1 1 

C4U — C4 1 — C4Z — C43 


-0.5 (5) 


p /i i p/n p /i q p/1/1 
C4 1 — C4Z — C43 — C44 


A O 
-U.O {D) 


P/1'-) P/11 P/1/1 p /I c 

C4Z — C 4 3 — C 44 — C4D 


1 /i 

1.4 (5) 


p /i i P/1/1 p /] c pi /] pi 

C43 — C44 — C4j — C4U 


A A 

-0.9 (5) 


p /i n P/1/1 p /] jT M11 

C43 — C44 — C4D — JN 13 


1 7f 1 /Q\ 

-1 /DA (3) 


P/1 1 p/1 A p/1 C p/1/1 

C4 1 — C4U — C4 j — C44 


A 1 ( C\ 

-0.3 (5) 


p /i i pi /] pi P/1C Mil 

C41 — C4U — C4j — JN 13 


17/1 1 /1\ 

1 /4.3 (3) 


pi A /C M11 P /I C P/1/1 

C4o — JN 1 3 — C4 j — C44 


1 A A 

-34. U (j) 


pi A /T Mil P /I jT P/1 A 

C4o — JN 1 3 — C4D — C4U 


i ci /- pi\ 

ID 1.0 (3) 


C4 j — JN 1 3 — C4o — JN 1 4 


17/1 ^ /1\ 

1 /4.0 (3) 


/"MC M11 r/l/i C /l 

C4j — JN 1 3 — C4o — b4 


-5.7 (5) 


M 1 C M 1/1 r /l & M 1 1 

JN 1 j — JN 14 — C4o — JN 13 


11 7 (A \ 

12.7 (4) 


M1( M1/1 t~^A£ C/l 

JN ID — JN 14 — C4o — b4 


1 £H A /1\ 

-lo/.U (Z) 


mi a mi c r/17 r./i 
JN 1 4 — JN 1 j — C4 / — U4 


1 A A 
14. U (j) 


Ml /I M1C r/17 P/1 O 

JN 1 h — JN 1 j — C4 / — C4o 


1 7A A /I \ 

—i /u.y (3) 


P./1 P/1 -7 P/1 O pfl 

U4 — C4 / — C4o — LOZ 


1 c /I 

15.4 (5) 


\tic p/1 -7 p/1 g p -:-> 

JN 1 j — C4 / — C4o — L- DZ 


1 co 7 

— 1 jy. / (3J 


r\A p /i t p/io p /i n 
U4 — C4 / — C4o — C4y 


1 e /i\ 
— lOO.J (3) 


MK p /I -7 P/IO P/1A 

JN 1 j — C4 / — C4o — C4y 


1 O /l fA \ 

15.4 (4) 


p c "> p/io p/iA pen 

LOZ — C4o — C4y — LOU 


1 1 (C\ 

2.2 (5) 


p /i -7 p/io p a a pen 
C4 / — C4o — C4y — C jU 


-i /!>.y (3) 


pri M|/r pen pi a pi 

C j 1 — JN 1 o — C jU — C4y 


i i 

-2.3 (5) 


p /i q p/iA pen \TU 
C4o — C4y — CjU — JN lo 


n n /c\ 
0.0 (5) 


p rn \f! r PC1 ro 

C50 — N 1 6 — C5 1 — C52 


2.4 (5) 


C49— C48— C52— C51 


-2.1 (5) 


C47— C48— C52— C51 


176.2 (3) 


N16— C51— C52— C48 


-0.2 (5) 


C54— N17— C53— U5 


-179.1 (4) 


C55— N17— C53— U5 


-3.6 (6) 
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C23— C22— C26— C25 


2.8 (5) 




C57- 


— N18— C56— 06 




-5.8 (7) 


L-Z 1 L/ZZ V^ZO v/Zj 


— 1 7^ Q flA 






— IN 1 O tJD UO 




—1 7^ 8 (A\ 
1 / J.o [H) 


Hydrogen-bond geometry (A, ) 














D—H-A 




D—H 




H—A 


D—A 


D—H-A 


N3— H3A-06' 




0.90 (1) 




2.63 (3) 


3.325 (5) 


135 (3) 


N2— H2A-S1' 




0.90 (1) 




2.34 (1) 


3.229 (3) 


171 (3) 


N3— H3A-02" 




0.90 (1) 




2.08 (3) 


2.812 (4) 


138 (3) 


N14— H14A-S2" 




0.90 (1) 




2.46 (1) 


3.341 (3) 


166 (3) 


N5— H5A-N8™ 




0.90(1) 




2.21 (1) 


3.087 (4) 


165 (3) 


N6— H6A-S4 iv 




0.90 (1) 




2.46(1) 


3.341 (3) 


167 (3) 


Nil— HllA-04 iv 




0.90(1) 




2.01 (2) 


2.818 (3) 


149 (3) 


N10 — H10A--S3 V 




0.90(1) 




2.32(1) 


3.211 (3) 


170 (3) 


JN 13 — H13A---N 16 




0.90(1) 




2.17(1) 


T, (141 (41 


1 f,^ ni 


Nl— H1A-N12 




0.90(1) 




2.04(1) 


2.909 (4) 


164 (3) 


N7— H7A-01 




0.90(1) 




1.95 (2) 


2.784 (4) 


155 (3) 


N9— H9A-N4 




0.90(1) 




2.04(1) 


2.914 (4) 


163 (3) 


N15— H15A-03 




0.90(1) 




2.00 (2) 


2.813 (4) 


150 (3) 


Symmetry codes: (i) -x+1, -y+\, - 


z+l; (ii) x-\,y,i 


-; (iii) -x+2, -y+ 1 , -z+l ; (iv) x+1 , y, z; (v) 


-x+1, -y+2, 


-z; (vi) -x, -y+2, -z. 
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